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Artikel

Comparison Of The Widal Test With
Salmonella Typhi Isolation From
Typhoid Fever Patients In

Jakarta Indonesia*

Introduction
The Widal test has gained universal but controversial acceptance as an aid to

diagnose typhoid fever in lieu of Salmonella typhi isolation. The Widal test, how-
ever, is neither sensitive nor specific since S. typhi 0 antigen cross reacts with anti-

bodies produced by other Salmonella that contain the same antigenic determinants
as S. typh, This test defect can lead to an erroneous diagnosis of typhoid fever. In

addition, the determination of a significant Widal titer is difficult because of indivi-

dual variation depending upon prior exposure and whether a person lived in a low

prevalence, endemic or epidemic typhoid fever area. Finally, a significant number of

persons infected with S. t'phi fail to produce detectable antibodies and would

therefore be diagnosed as not having typhoid fever based on Widal results alone.

With these various limitations in mind, we decided to report the results from

our experience in Jakarta, Indonesia where we compared the Widal and culture
Robert C. Rockhifll, Asnil Moechtar2  results. The results may provide additional information that will make the serologic

and Arini Soetomo2  interpretation more meaningful for this geographic area.

1. U.S. Naval Medical Research Unit No. 2, Materials and methods

Jakarta Detachrment, APO San Francisco, Pationts. The study group included a total of 197 hospitalized patients in R.S.
Ca. 9W56 Karantina (infectious Diseases Hospital), Jakarta. For inclusion in the study a

2. Rurnah Sakit Karantina, Jakarta, Indonesia. patient had a history of fever of at least one week duration, fever at admission and at

least 2 of the following: abdominal pain, mental confusion, constipation, hepatome-

galy or splenomegaly. Healthy control subjects included 13 laboratory and 33 hos-

pital employees.

Clinical Specimens. Upon hospital admission, blood was drawn, 4 rectal swabs

obtained and a urine specimen collected. Thereafter, blood was drawn daily until

This study was supported by the Indonesian the patient was afebrile. Rectal swabs were obtained at weekly intervals and upon
Mini"try of Health end the U.S. Naval Medical discharge and urine specimens were collected daily until the patient was discharged.
Research and Development Command, Novy The blood (3 ml) was added to 15 ml of 10% Oxgall (8) (Oxoid Company, Eng-
Department for Work Unit MR-041.09.002- land). Two rectal swabs were placed into Amies transport medium (Difco Labora

W37. The opinions and assertions contained
herein are those of the authors and are not to tories, Detroit, Michigan) and 1 each into 3 ml each of mannitol selenite IMSB) 17)

be construed as official or as reflecting the and dulcitol selenite (DSB) ill) Salmonella enrichment broths (Oxoid Company,
view of the Navy Department or the Naval England). The specimens were then transported to the laboratory within I hr after
Service at Jlrge or that of the Indo,,.sia Mi- collection, the blood culture and MSB and DSB incubated 18-24 hr at 37C and the
niryvn of mento. urine centrifuged at 3000 x g and the sediment added to MSB. One swab from the
RNvlint requdts to: Publication* Office, U.S.

Naval Medical Reserc Unit No. 2, APO Son Amies transport medium was put into MSB and the second swab was used to in-

Franmisco, Ca. SMa2. oculate MacConkey (MAC), desoxycholate citrate lactose sucrose (DCLS) and Sal-
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monella Shigella tSS) agar media (Difco Laboratories, Detruot, body increase in the sera from 1 patient with S. paratyphi A
Michigan), This swab was then put into DSB. All cultures infection while a 4-fold A antibody increase was noted in sera
were incubated 18-24 hr at 37C. Following incubation, all from 2 patients with S. paratyphi A infections. None of the
MSB and DSB enrichment cultures were subcultured to sera from the 7 patients with S. oranienburg infection cross
MAC, DCLS and SS agar plates. Blood cultures were subcul- reacted with Salmonella A or B antigens but acute and con-
tured daily, through 8 days or until positive for Salmonella to valescent sera from three of these patients contained 4-fold 0
MAC, DCLS, and SS agar plates. antibody increases.

As many Sahnonella-like colonies as were available to a
maximum of 10 from each medium were subcultured to Kligler Discussion
Iron (KIA), lysine iron, motility indole ornithine, lysine decar- Varying opinions have been expressed about the efficacy of
boxylase and urea agar media (Difco Laboratories, Detroit, using the Widal agglutination test as a diagnostic aid for
Michiganr. Gju•.,i was taken from the KIA slant, in the 5 tube typhoid fever and what constitutes a significant .Sinorruella
screen that gave a presumptive Salmonella profile and used to group 0 antibody titer. Wicks, et al, (14) in Africa had to use a
determine the ser6logical reaction (4). reciprocal titer of >_ 480 to accurately diagnoses 60% of those

Widal Serology. The Widal slide agglutination method was patients with bacteriologically confirmed typhoid fever. This
used to determine Salmonella, 0, H, A and B antibody levels titer was found suitable independent of the length of pyrexia
(2). Commercial antigens were used (Difco). Acute and con- and was used because of apparent high antibody levels de-
valescent specimens were obtained at least 2 weeks apart. veloped from an anamnestic reaction during constant expo-
The acute serum sample was obtained when the blood was hure of their patients in an endemic typhoid fever area. They
drawn for the initial blood culture. also found that Widal titers in 1076 other consecutive pyrexia

patients were only diagnostic for 99 of tile S. typhi infections
Results whereas 6% were falsely positive arnd 77% were completely

S. typhi - Widal 0 titers: Results in Table 1, show that sera negative.
from 62% of the bacteriologically confirmed typhoid fever Gulati, et al, (5) in India studied 98 patients with suspected
patients had Widal O titer> 40. Increasing the significant titer typhoid fever. Only 46/98 (47%) had positive blood cultwues
limits correspondingly decreased the diagnostic value of the wheieas all 98 patients had Widal 0 titers of .- 200. Most pa-
Widal test until at a titer of> 320 only 20% of the patients tients (58%) developed the titer by 1 week after onset of
developed a significant titer. The Widal titer of > 40 diagnostic symptoms, 28% by the second week and the remainder by the
for 36% of those patients from whom S. typhi was not iso- third week. They also found that fhit convalescent serum titer
lated and the value again decreased as the titer limit was in- fioni 39 other bacteriologically proven typhoid fever patients
creased. Twenty eight percent of the confirmed and 20% of rose in 17, remanmed the samie in 12 and fell in 10. The conva-
the unconfirmed typhoid fever patients developed a 4 foil 0 lescent values were obtained after chloramphenicol therapy.
antibody increase. The percentage may have been higher but Corticosteroids administeied simultaneously with some chlo-
determining a 4-fold increase with an acute titer of 160 was ramphenicol dosages were considered to alter the immune
not possible because we did not test past a dilution of 320. response in 11 patients with erliral acute and convalescent or
Thei number of patients demonstrating a 4-fold 0 titer in- falling convalescent serum liters.
crease, however, could not have exceeded 53% even if all Levine, et al. (9) studied one population of healthy persons
those patients with acute titers of; 160 were considered to living in an endemic area in Peru, one population of Mexican
have had 4-fold 0 titer increases, typhoid fever patients, ontn iopol,tlion of adult United States

S. typhi - Widal A and B titers: The Widal S. paratyphi A volunteers who developed acute typhoid while serving as
and B antibody titers in sera from the suspected typhoid fever controls as experimental challenges to evaluate typhoid vac-
patients are also shown in Table 1. Twelve percent (17) of the cine and one population ronm Baltimore, Maryland, U.S.A. in
confirmed and 10% (5) of the unconfirmed patients developed an area not endemic for typhoid lever. They found that appro-
an acute A liter of.40 while 4% 16) of confirmed patients ximately 24% and 15% Of all healthy Peruvians had 0 titer of
developed a 4-fold titer increase. A similar pattern was shown ýt20 and > 40, respectively. The 0 titer was most prevalent in
for S. paratyphi B antibody levels with 16% 123) of the the 15-19 year old age group. The endemic nature of the, Peru-
confirmed and 14% 17) of the unconfirmed patients having vian area vwas considered the source of constant subclinical
acute titers of 40 and 6% (3) of the unconfirmed patients, a infection and concomitant imnimune response. Conversely, the
4-fold tiler difference. prevalence of Salnrorrellh 0 antibody titurs of the healthy

Non-S. typhi WidalO, A and B titers: Seven S. parayphiA population from the non endehrnic area in Baltimore, Maryland
and 7 S. oranienburg were the only other enteric pathogens was low. Only 2% of those had a: 40 Salmonella 0 liter.
isolated from 14 separate patients in this study. Three patients Nearly, 70% and 80% o4 the volunteers who ingested S. typhi
with S. paertyphiA infections had an 0 antibody titer of 40, 7 and developed acute typhoid fever had 0 titers of ;_!40 after 1
an A titer of 80 and I a B titer of 40. There was a 4-fold 0 anti- and 2 week% of illness, respectively. It was concluded that an
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Table 1. Widal 0. A and B titers of sera from 1M patients with clinical or bacteriologically conflrmed typhoid fever.

Widel 0 titer

S. typhi ftron Acute-convalescent
blood and/or feces 320 1 WO 80 40 20 0 4-fold increase Total

+ 27(200) 86 ) 30(22) 19(14) 17(12) 36(16) 38(28)2 137
- 5(10) 2(4) 3( 6) 8(16) 11(22) 20(41) 10(20) 49

Widal A titer

+ 0(0) 1 (1) 7(5) 9(6) 12(9) 108679) 6(4) 137
0) 0) 0)0) 0) 0) 5)10) 4( 8) 40(82) 0) 0) 49

Widal 8 titer

+ 2( 1) 0(0) 8( 6) 13( 9) 13( 9) 101(74) 0( 0) 137
0( 0) 2(4) 0) 0) 5)10) 5)10) 37(76) 31 6) 49

1. Number of acute sera with titer (% of sera with titer).
2. Nuiriber of acute convalescent sera with 4 fold increase (% of acute convalescent sera with 4-fold increase.

0 antibody titer of• 40 was diagnostic of acute typhoid fever study. The range of diagnostic titers for Salmonella 0
when related to persons front a non-endemic typhoid area. antibody has been reported to between 40 and- 480. Not
Most (93%) of the Mexican typhoid patients had 0 titers of only is the interpretable range wide, a significant number of S.

k40 at hospital admission. The duration of illness was 15-18 typhi bacteremic patients never elicit an immune response
days before the acute specimen was obtained. No baseline 0 either because of therapy or a compromised immune system.
titer levels were determined for the presence of 0 antibody in Additionally, some patients with S. paratyphi A or 8
the healthy population. infections develop 0 and H antibodies that suggest typhoid

Anderson, et al. (1) found that 70% of patients in Jakarta, fever. This is understood because S. typht, 59 other group D
Indonesia with Salmonella bacteremia had 0 antibody. Only Salmonella, and the 2 S. paratyphi species all contain factor
15% had a 4-fold antibody rise between the acuite and con- 12 in their somatic 0 antigen (3). This cross reactivity prevents

valecent specimes. Among the bacteremic pitients, 44% an absolute assessment of the exact etiologic agent even
had __160 0 titers, 9% > 160 paratyphoid A tit,!rs and 22% when the 0 titer is significantly elevated. There is no
>160paratyphoid B titers. Although thpre was an association unanimity as to the significance of a Salmonella H antibody
between the specific Salmonella infectious agent isolated and titer and most investigators agree it is almost meaningless for
the group specific antibody, cross reactions occtirred and re- diagnosis.
duced the accuracy of the diagnosis based on Widal alone.

Gupta and Rao (6) found that of 26 bacteremic typhoid The results of this study likewise showed that the Widal test
fever patients, 1 (4%) had a Widlal 0 titer •- 320 in the acute was neither easy to interpret nor very sensitive since only 62%
phase specimen collected 2-5 dlays after onset of symptoms. of those patients with bacteriologically confirmed typhoid
The O titer in convalescent sera collected 9 12 days post-onset fever had acute 0 titers of.,* 40. With higher titer limits of _ 80
was- 320 in 18 (69%) patients. Nourmand and Mohsen (6) the sensitivity decreased significantly. Likewise, using a 4-fold
showed that 138 (84%) patients with clinically suspected ty- antibody change as the diagnostic criterion would have limited
phoid and paratyphoid fever had rising 0 titers of_> 160. From the confirmed diagnosis to 28% if only the 4-fold increase
this population, 61 'patients had culture proven bacteremia titers were used and to approximately 50% if the 160 titers
with S. typhi, 31 with S. paratyphi A and 32 with S. paratyphi were added as assumed 4-fold increases.
B. Based on a significant Salmonella 0 antibody titer of -- 40

Santiago (12) compared the clinical diagnoses of 148 ty- or a 4-fold increase between acute and convalescent sera, our
"phoid fever patients with the Widal test and culture results. results from 186 patients showed that 54% and 26%, respect-
She used a Widal 0 titer of _> 320 for a single acute specimen ively, of the patients had typhoid fever by Widal serology
or a rise in 0 titer between the acute and convalescent speci- alone, in sharp contrast to the 74% of patients confirmed by
mens as diagnostic. Using these serological limits, the clinical bacteriology. However, the diagnosis was made for 36% of
interpretation and culture results, she concluded that only those patients from whom S. typhi was not isolated when
30% of the patients had been bacteremic while 82% were using a i40 acute titer and 20% when using a 4-fold increase
Widal positive, as the criteria. Thus it would appear the Widal was diagnostic

It becomes apparent from reading the literature that a of typhoid fever in about one-third of those instances at the
"significant" Widal titer depends on the investigator doing the most when the bacterium was not isolated by culture.
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Cross reactions between Widal Salrmnella paratyphi A and ma antara masa akut dan konvalesen terdapat pada kira-kira
B antigens and SalMoneilla 0 antibody were present. Based on 28% dari yang bakteriologik positip dan juga dari seturuh 186
positive culture results alone, 40/137 (29%) of those patients penderita. Suatu diagnosis yang dianggap pasti terdapat padia
with S. typhi infections had S. paratyphi A and B Widal titers 57% dari semua penderita yang hasil biakannya negatif. jika
,'140 and 6/137 (4%) of the patients 4-fold rises against the berpedoman patio titer widal 0 yang >-40 dan peningkatan
same antigens. This would confuse an exact diagnosis of titer sampai empat kali lipat antara masa akut dan konvallesen.
typhoid because in all instances the patients also had signifi- Reaksi sianig pada serum akut yang>_z 40 antara antigen S.
cant 0 titers of - 80. Considering that factor 12 is common to paratyhis A dan B dengan antibodi S. typhi 0 terdapat paida
Salmonella groups A, 8 and D, it is well known that cross re- 36/137 (26%) kasus. Dan peningkatan titer empat kali lipat
actions occur and antibody can be produced against any of terdapat pada 6/137 (4%) kasus.
those groups but leading to the impression that S. typhi was Nilai diagnostik dari test Widal menurun taijam Oika batas
the etiologic agenit. The sera from the 3 patients with Sa/mo- titer yang signifiikan melebar. Penelitian ini menunjukkan bait-
neilla C, infection that had 4.-fold 0 antibody increases were wa test Widal di Indonesia tidaklah senisitif ataupuri spe54irk
probably diagnostic for typhoid fever since they did not cross dan harus digunakan secara hati-hati jika mendiagnosis
react vwith S. paratyphi A or B antigens and group C 1 does not demam tifoid.
have factors common to either Salmonella group A, B or D.

It would appear then, that using an acute titer of -ý 40 is Rfrne
geneall accptale i Jaart. Inoneia een houg abut . Anderso), K.E.. Josephi. S.W.. Nasution, R.. Sunoto, Butler. T., Van
geneall aceptblein akata. ndoesievn toug abut emnen, P. F. D., Irvng. G.. Saroac. J. S. and Watten, R. H. 1975. Feb-

40% of those patients with bacteriologically documented ty- rile dinesse resulting in hospital admission: A bactairiological and awen-
phoid fever would not be diagnosed solely by the Widal sero- logic" study in Jalsana. Indonesaj. Amr.J. Trap. Mod. Hyg.. 26 116-
logy. Since most of the control subjects did not have a die- 121.

monstrble Wdal 0titer ther mightbe a endeny to onsi- 2. Bennett, C.W. 1915. Clinical serokog'y p. 144-1&CireCTer.monstrable ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ubise Sprngfel 0Ileteemgtblatnec ocni 15.CsraC h"f

der that the bacground level of 0 antibody among healthy 3. Edwards, P.R. and Ewing. W. H. 1962. Identification of Eriterabecas-
persons in Jakarta was low even though most were probably naceam. .d- 2. Minneapolis. Surg..i Publishting Co.
exposed endemically. Actually. one would suppose that at 4. Ewing. W.H. and Martin. W.J. 1974. Entarobacteriacess, p. 140221.

least some ot the hospital employees in constant contact with Inl E.H. Lennetta. E.H. Spaulding and .i.P. Truara isid.1. Marang of
typhoid fever patients would have had detectatie 0 antibody, clinical microbiology, 2nd ad. American Society for Micrabicolog.

Washington. D.C.
The finding that ongy one had and 0 titer of 20 was interesting. 5. Guai P.D., Sexana S.N.. Gupta. P.S. arid Chuttani. H.K. 119111.
It a much larger sample of the healthy population showed the Changing pattern of typnoid fews,. Amn.J. Mod., 4&- W544-L6
same trend then a significant acute Widal 0 titer might be 6. Gupta, .AK. and Rau, .KM. 1919. Simnultaneous detection of Salimr-
defined as one of >_ 20 instead of;;i 40. nails ryplhi antigen and antibody in swum by counter-unmunoelectro-

The results of this study showed that in an Indonesian phoresis fot an early and rapid diagnosis of typhoid fewe. J. larirnunol.
Mthda.. 3D: 349-353.

setting a significant Wida) titer was not well defined. the test 7. Hobbas. SC. andg Allison. V.0. 1946. Studies on the isolation of aRr.
was not very sensitive Or specific, it was diagnostic with cer- typhiaswn and Sear puiarypilosawn B. Mon. B8l. Minkist. Heialth Pub.
tain restrictions, and that the diagnosis of typhoid fever still Health L~ab Set. 4:12.19.
rested primarily oni the isolation of S. typhi from the patient. S Kaye, D.M.. Palmieri, L., Eyckmanis. H., Rocha, H. and Hook. E.

Schrooder (3) wrote "serological tests for typhoid fever are 1966. Comparison of bile and trypuame soy biath for isolation of 564.
11,0onilla from blood. Anti. Cliii Pathol. 46c4U&.41&.

nonspecific, poorly standardized, often confusing, and diffi- 9 Levine, M.M., Gradoe. 0., Gilmebn. R.H.. Woodward, W.E.. Solls,
cult to interpret. It serologic tests are used to diagnose Plasa, f. and Waldmari. W. 197U. Diagnostic value *Ithe WkIetoo in
typhoid fever, the titer for 0 antigen is the only meaningful are"as ndemvici for' typhoid fever. Anti. Trop. Med. Hyg.. 27: 79&-800.
value, and even this may be suppressed by early treatment 10- Nourinand. A. and Zvai. M. 1966. Typhoid arid parstvphoed fever in

with antibiotics, or elevated by immuniiation." children. Clin. Pediatr, 8;23&.23&
11 Rai, H. 196&. Enrichment medium for seletion of Sialnoniil ham, flu

homoyeneta. Appi. Microblol. 14. 12-2E
IRlngkaea~n 12. Santiago, L.T. 19T7. Actual status of the cli"ia arid bectarioliopsel

Kadar antibodiserumn Salmonella 0, A dan B pada 186 pen- diegrioeas in the caee of the diagni Ktic activiy of enteric fever. In Gas-
derita yang diduga menderita demam tifoid, telah diukuf rre- trointestinal Infections im Southaeast Asia (Ill. Proceedings of the thied

laliw test Widal. Hasilnya kemudian dibandingkan dengan hasil SEAMIC Semintar: Fulwmi. H. ad. SEAMIC. Tokyo, p. 277-31.

biatanSalone~ittypu yngdiptoih dfi ara da tija 13. Schroeder. S.A. 19M6 Interpraaiortw of seroilogic teat for typhoid
btahan ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ fvr Jemn/.fpiyn ieoe a aa a il . Am. Mod. Assoc., 2(16 &N-940.

pendanita yang samna. 14. Wicks, A.CS., Holmes. G.S. and Davidear, L. 1971. Fledwnic tv-
Hanrya 84/137 (61%]1 dari mereka yang secara bakteniologik phoid fever. Quarterlyi J1. Med. Now Sames, 40:341-364.

positip, yanG mempunyai titer antibodi Salmonella 0 > 40.
Sedangkan kuman S. typhi dapat diisolsikan dani 137/ 186- ____________

(74%) pendenita. Cover: T. Ranaidheui Bouqio
Peningkatan sampai empat kali lipat kadar antibodi 0 sela -_________
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